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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Indian Standard ( Reaffirmed 1 998) 

SPECIFICATION FOR 
BAUME HYDROMETERS 



1, Scope — Prescribes requirements and methods of sampling and test for Baume hydrometers 
meant for determining the strength of aqueous solutions heavier than water used in various 
industries. 

2. Terminology 

2.1 For the purpose of this standard, the definitions given in IS : 1 382-1 981 'Glossary of terms 
relating to glass and glassware ( first revision )', in addition to those given below, shall apply. 

2.2 Buib — The wider portion of a hydrometer containing the loading material. 

2.3 Stem — The thin tubing attached to the upper part of the bulb containing the indicating scale. 

2.4 Degree Baume ( °Be ) for solution heavier than water at 27°C is given by the following 
relation: 

143 



°Be = 143-5 - 



density at 27°C 

3. Temperature of Calibration and Range of Scale 

3.1 Temperature of Calibration — Baume hydrometers shall be calibrated at 27 C C. 

3.2 Range of Scale — Baume hydrometers in a set shall cover the entire range from to 70° 
Baume in steps of 10 degrees for each hydrometer. 

4. Surface Tension — Baume hydrometers shall be graduated on the basis of 'high' surface 
tension category, that is, 75 mN/m. 

5. Reference Mark 

5.1 A reference mark consisting of a short horizontal straight line with a 'V at each end ( like > — < ) 
shall be marked on the paper scale, a few milimetres above the topmost graduation mark. 

5.2 A fine, clear and permanent line of uniform thickness shall be etched on the ^tem of the 
hydrometer coincident with the horizontal portions of the reference mark but slightly longer than 
the reference mark so that the ends of the etched line project into the 'V at either end of the 
reference mark. This arrangement ensures that any displacement of the paper scale is readily 
apparent. 

6. Requirements 

6.1 Materia is 

6.1.1 Giass — The bulb and stem of Baume hydrometers shall be made of colourless 
transparent glass, resistant to chemicals and thermal shock encountered in use. It shatl be as 
free as possible from strain and visual defects. 

6.1.1.1 The recommended coefficient of cubical thermal expansion of glass used in the 
manufacture of Baume hydrometers is 25*0 x 10~ 6 per degree Celsius. 

6.1.2 Loading material — The loading material shall be confined to the bottom of the bulb. 
After the instrument has been maintained in a horizontal position for one hour at 80°C and 
subsequently cooled in that position, it shall meet the requirement of 6.2. 

Note — The use of mercury as a loading material is not permitted. 

6.1.2.1 There shall be no loose material whatsoever in any other part of the instrument. 
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6.2 Pattern, Workmanship and Finish — Baume hydrometers shafl be of a pattern as shown in 
Fig. 1. They shall be circular in cross-section, robust and symmetrical around the main axis. They 
shall float vertically in the solutions of appropriate density at 27°C corresponding to their lowest 
graduation and inclination, if any, from the vertical shall not exceed 1 5°. 
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All dimensions in millimetres. 
FIG. 1 BAUME HYDROMETER 

6.3 Scale — The^cale and the inscriptions shall be marked on a smooth matt surface o1 white or 
off-white coloured translucent paper or plastic material. It shall be straight and free from twist. 
Neither the scale nor the graduations shall distort or discolour when the instrument is maintained 
at a temperature of 80°C for 24 hours. The hydrometer scale shall be fully enclosed in the 
hydrometer with all graduation marks c/early visible on the stem. 

6.3.1 The graduation lines shall be distinct and of uniform thickness not exceeding 0*2 mm. 
There shall be no evident local irregularities in their spacing. They shall be perpendicular to the 
axis of the hydrometer. 

6.3.2 The highest and the lowest graduation lines, indicating the nominal range of the hydro- 
meter shatl be long lines and the distance between them shall be divided into 100 equal parts. 
Thus, the value of the scale interval shall be 01° Baume. 

6.3.2.1 In addition to above, two to four extra smallest scale divisions shall be marked on 
either ends of the scale. 

6.3.3 The length of long lines shall be not less than half the circumference of the stem, that of 
medium lines one-third of the circumference, and of short lines one-fifth of the circumference. 

6.3.4 Sequence of graduation lines — Every tenth graduation line shall be a long line. There 
shall be a medium line between two consecutive lang lines and four short lines between 
consecutive medium and long lines. 

6.3.5 Figuring of graduation lines — The highest and the lowest graduation lines referring to 
the nominal range of the hydrometer shall be figured in full. At least every tenth graduation line 
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shall be figured. Graduation lines within the nominal range and the inscription shall be marked 
in black. Graduation lines outside the nominal range may be marked in colour other than black. 

6.4 Dimensions — The dimensions of Baume hydrometers shall be as given in Table 1. 

TABLE 1 DIMENSIONS FOR BAUME HYDROMETERS 

SI No. Requirements Values 

mm 

i) Overall length 320, Max 

ii) Length of scale 125, Mm 

in) Diameter of bulb 18, Mm 

22, Max 

iv) Diameter of the stem 5'0, Min 

6'0, Max 

6.4.1 The cross section of the stem shall remain unchanged for at least 5 mm below the lowest 
graduation line. 

6.4.2 The stem shall extend at least 15 mm above the uppermost graduation line on the scale. 

6.4.3 The volume of the bulb below the lowest graduation line shall be between 25 and 
40 cm 3 . 

6.4.4 Recommended stem diameters for the seven ranges of the hydrometers are given in 
Table 2 for the guidance of manufacturers. 



TABLE 2 


RECOMMENDED 


DIAMETERS FOR BAUME HYDROMETERS 


SI No. 


Range ef Baume Hydrometer Scale 


Stem Diameter 






°Baume 


mm 


i) 




0-10 


50 


Ii) 




10-20 


5-1 


I») 




20-30 


5-3 


iv) 




30-40 


5*5 


v) 




40-50 


5-7 


vi) 




50-60 


5-9 


vii) 




60-70 


6-0 



6.5 Accuracy — The error at any point on the scale of the Baume hydrometer shall not exceed 
± 01° Baume. 

6.5.1 The accuracy of Baume hydrometers shall be tested in accordance with the method 
prescribed in Appendix A. 

7. Marking and Packing 

7.1 Marking — The following inscriptions shall be legibly and indelibly marked within the 
hydrometer: 

a) Manufacturer's name or its recognised trade-mark, if any; 

b) Calibration temperature, that is, 27°C; 

143 



c) The basis of the scale, that is °Be = 143-5 



density at 27°C 

d) The inscription, 'In use for liquids heavier than water'; 

e) Reference mark; and 

f) Identification mark, if any. 

7.1.1 Standard marking — Details available with the Bureau of Indian Standards. 

7.2 Baume hydrometers shall be packed as agreed to between the purchaser and the supplier. 

8. Sampling 

8.1 Representative samples shall be drawn and judged lor conformity to this standard as prescrib- 
ed in IS; 3104 (Part 1 )-1982 'Specification for density hydrometers: Part 1 Requirements 
( first revision )\ 
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APPENDIX A 

( Clause 6.5.1 ) 

METHOD OF TESTING ACCURACY OF BAUME HYDROMETERS 

A-1. Principle 

A-1.1 Accuracy of Baume hydrometers shall be tested by comparison against a simiter standardiz- 
ed hydrometer for routine purposes. However, in case of dispute, this shall be done by verifying 
the readings of Baume hydrometers by determining the density at 27°C of a liquid with the help 
of a pyknometer ( see IS : 5717-1970 'Specification for pyknometer' ), at appropriate temperature, 
and converting the value so obtained into degrees Baume. 

A-1 .2 In the case of testing by comparison, an appropriate solution of known concentration shall 
be used. 

A-2. Apparatus 

A-2.1 A vessel ( with an arrangement for overflowing of liquid in such a way that the surface film 
is constantly removed ) shall be used for taking readings of hydrometers. A recommended type 
of overflow vessel is shown in Fig. 2. 




i 



EHEB- 




L « 135 ± 5 mm 
W= 55 ±3 mm 
H = 360 ± 5 mm 

Ail dimensions in millimetres. 

FIG. 2 OVERFLOW VESSEL 
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A -2. 2 Thermometer — A solid-stem liquid-in-glass type, of a suitable range and capable of 
reading with an accuracy of ± 1 degree Ceisius ( see iS : 4825-1982 'Specification for liquid- 
in-glass solid-stem reference thermometers' ). 

A-2.3 Pyknometer — 25-ml capacity of Type 4 ( see. IS : 5717-1970 ). 

A -2.4 Water-Bath — capable of maintaining a temperature of 27°C. 

A-3. Liquids 

A-3.1 Aqueous solution of appropriate liquid in which hydrometer is intended to be used to cover 
at least four points on the scale of hydrometer. 

A-4. Procedure 

A-4.1 Comparison Method 

A-4.1.1 Pour the appropriate solution of known concentration into the overflow vessel almost 
to the brim. Stir well to drive out any air bubbles that might be present in it and fill the vessel up 
to the brim. Insert the standardized Baume hydrometer along with the one under test into the 
solution and allow them to attain the temperature of the liquid. Note the readings of both the 
hydrometers. 

A-4.1.1.1 Any difference in the readings of the Baume hydrometer under test from that of the 
standardized hydrometer shall be treated as error at that point. Repeat the test to cover at least 
at four points on the scale. 

A -4.2 Pyknometer Method 

A-4.2.1 Pour the liquid of which the determination is to be made, in a weighed pyknometer 
taking due care that no air is entrapped. Allow the level of the liquid to rise slightly above the 
mark on the neck of the pyknometer. Place the pyknometer in a bath so that it is immersed to a 
level slightly below the mark. Maintain the bath at 27°C for about half an hour so that the liquid 
and the pyknometer attain the temperature of the bath. Adjust the liquid level such that the 
meniscus just touches the mark on the neck of the pyknometer. Remove the pyknometer from the 
bath, wipe with a dry cloth, dry and weigh to determine the mass of the liquid. 

A-4.3 The true mass of the liquid is calculated by adding to the observed mass of the liquid a 
correction for buoyancy effect of the air. This correction is calculated from the following formula: 

C = P (V- mid) 
where 

C = correction factor, 

P = density of air at the temperature of experiment, 

V = volume in ml of the liquid in the pyknometer at 27°C, 

m = observed mass in g of the liquid, and 

d = density of the material of weights at the temperature of experiment. 

A-4.3.1 Calculate the density of the 'liquid at 27°C by dividing the mass of the liquid obtained 
as above, by the volume at 27°C and subsequently find out the equivalent value in degree Baume 
using the equation: 

°Be= 143-5 - ,w 



density at 27°C 



Any departure from this value, in the reading of the Baume hydrometer for the same solution 
at 27°C separately, shall be taken as error at the corresponding point on the scale. 
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EXPLANATORY NOTE 

This standard is for Baume hydrometers which are mainly used by salt chemical and sugar 
industries for determination of strength of aqueous solutions. Keeping in view the demand from 
these industries, the Committee decided to formulate this standard. This standard has been pre- 
pared on the basis of technical information provided by the National Physical Laboratory, 
New Delhi. 

Baume hydrometers prescribed in this standard are based on the following relations: 

143 

a) o Be = 143 . 5 _ dens . ty ^ 2tq , 

b) 0°Be which corresponds to pure water has been derived by using the above formula 
by taking density of water at 27°C as 0*996 5113 g/cm 3 , 

c) Temperature of calibration has been chosen as 27°C, and 

d) Density has been taken as the basis instead of specific gravity keeping in view the present 
international practices. 
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